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Introduction
Cardiovascular diseases (CVD) are the major cause of disability, loss of productivity and premature death throughout the world, and contributes substantially to the escalating costs of health care 1 . Papers, previously published, showed regional variation and differences both in the levels and in the trends in cardiovascular mortality between and within countries in Europe 2, 3 . It has reported a clear north-east and south-west gradient in age-standardized mortality from cardiovascular diseases, with lowest rates for both men and women in some Mediterranean countries (France, Spain and Italy) 3 . The spatial variability in cardiovascular mortality may have both research and public health implications since they imply different strategies to improve cardiovascular health at national and regional levels.
CVD is the main cause of death before the age of 65 in Europe and the second main cause of death of same aged-group in the European Union (EU) 4 . In the Mediterranean region of Europe the incidence and mortality of CVD is much lower than in northern Europe, and it has been suggested that this may be due, in part, to dietary factors 2, 3 . Recent findings from large European cohort studies sugesst that a high degree of adherence to the Mediterranean diet is associated with a reduction in cardiovascular mortality [5] [6] [7] . Despite variations, the Mediterranean diet is characterized typically by the use of olive oil as an important fat source, abundance of fruit and vegetables, legumes, fish, unsaturated fat, wine in low to moderate amounts 8 .
Croatia is heterogeneous country, divided in regions with notable cultural, natural-environmental and social-economic diversities. Eastern region or Slavonia, the continental part of Croatia, and Dalmatia, the costal part, differ by cultural habits, traditions, socio-economic development and agricultural production. These differences have impact on lifestyle patterns and health of the population. Dalmatia traditionally shares the lifestyle of Mediterranean people, including a dietary pattern that is characteristic of Mediterranean-style diets. The lifestyle in Eastern continental region resembles that in Central European Countries, in which the nutritional habits are inclined fatty diet with less vegetables intake.
Due to these differences our objective was to analyse trends in mortality from total cardiovascular diseases, ischaemic heart diseases (IHD) and cerebrovascular diseases in the population aged 0-64 years in Dalmatia and Slavonia, and Croatia, as a whole, over the period 1998 to 2009.
Material and Methods
Mortality data (absolute number of deaths), for period 1998-2009, were derived from Central Bureau of Statistics and covered the age range 0-64 years. Mortality rates were expressed as rate per a population of 100 000 a year and separately for men and women. Population data were obtained from Census 2001. Age-standardization was performed by the direct method using the WHO European population as standard. To reduce random variation in annual mortality rates in the trend figures, rates were averaged for 3 years (1998-2000, 2001-2003, etc) .
We used the International Classification of Diseases, 10th revision (ICD-10), for coding of mortality data 9 . CVD was defined as ICD-10 codes I00-I99, IHD as ICD-10 codes I20-I25 and cerebrovascular diseases as ICD-10 codes I60-I69.
For our analysis, Dalmatia included four counties: Zadar, [ibenik-Knin, Split-Dalmatia and Dubrovnik-Neretva. Slavonia, as Eastern Croatian region, included five counties: Brod-Posavina, Osijek-Baranja, Po`ega-Slavonija, Virovitica-Podravina and Vukovar-Srijem.
Results
Figures 1, 2 and 3 show trends in mortality from total CVD, IHD and cerebrovascular diseases in men and women for the age group 0-64 in two Croatian regions, Dalmatia and Slavonia, and Croatia as a whole over the period 1998 . Time trends (1998 in age-standardized mortality rates from cardiovascular diseases showed some differences between Dalmatia and Slavonia.
In Dalmatia, age-standardized mortality rates from CVD, IHD and cerebrovascular diseases were lower compared with Slavonia and Croatia as a whole for both, men and women, while rates for Slavonia were higher than rates for Croatia entire period 1998-2009. All mortality rates for women were lower than rates for men in both regions and Croatia.
A decrease in mortality rates from total CVD was observed in women in both regions; from 39.75/100 000 in 1998-2000 to 26.47 in 2007-2009 (-33 .4%) for Dalmatia respectively from 68.11 in 1998-2000 to 43.93 in 2007-2009 (-35 .5%) for Slavonia ( Figure 1 ). In Slavonia, similar trend was observed for men, decline from 183.15/ 100 000 in 1998-2000 to 139.02 in 2007-2009 (-24.1%) . By contraries, in Dalmatia decline of age-standardized mortality rates from total CVD for men was recorded from 1998-2000 to 2001-2003 , but thereafter mortality rates remained at the same level ( Figure 1) .
Decline of age-standardized mortality rates from IHD were observed in Dalmatia (-37.0%) and Slavonia (-21.1%), for women (Figure 2) . These rates for Dalmatia were lower twice than rates for Slavonia. On the contrary, in Dalmatia, the decline of age-standardized mortality rate from IHD was recorded from 1998-2000 to [2001] [2002] [2003] for men, and thereafter, an increase of these rates was observed from 44.99/100 000 men in [2001] [2002] [2003] Dalmatia, Slavonia and Croatia, 1998 . 1998 -2000 2007 SMR/100.000 
Discussion
The results of the present analysis show that age--standardized mortality rates from total CVD, IHD and cerebrovascular diseases were lower in Dalmatia than rates for Slavonia and Croatia, as a whole, for both, men and women aged 0-65 years over the period 1998-2009. All mortality rates, except rates for IHD mortality for men in both regions, show the trend of decline. The mortality differences between these two Croatian regions can be explained by geographical and environmental characteristics, differences in cultural habits and socio--economic level, differences in the prevalence of cardiovascular risk factors, as well as differences in the health care. According to the results from Croatian Adult Health Survey, conducted 2003, the prevalence of cardiovascular risk burden (CVRB) (high, moderate and low burden) was higher in Slavonia in both genders, men (90.6%) and women (86.7%), than in Coastal region 10 . On the contrary, Coastal region showed the highest prevalence of no CVRB in both, men (12.2%) and women (18.8%).
A combination of several risk factors are responsible for CVRB 11 . A key role has a dietary pattern which is important factor in the promotion and maintenance of good health throughout the entire life course 6,7 . Culturologically and agriculturally influence on the dietary pattern explains the different dietary habits in these two regions. Dalmatia, as the coastal region of Croatia, has the characteristics of the Mediterranean nutrition, and Slavonia, as the continental region, has a dietary pattern, named »Western diet«, with the large intake of dried and red meat and animal fat 12 . The highest prevalence of unhealthy dietary habits in both genders was recorded in Slavonia, and healthier dietary habits were observed in population of Coastal region 13 . Geographical variations across Europe have been investigated in many studies comparing dietary patterns between northern and southern European populations. A north-south gradient in diet quality has been described, with a higher intake of energy-dense foods by northern European populations, whereas southern populations are more likely intake to adherence a Mediterranean-style diet [14] [15] [16] [17] [18] . The »Western diet« as a cardiovascukar risk factor respectively the protective effect of the Mediterranean diet for development of caridovascular diseases and the realtionship between these observed dietary patterns and cardivascular mortality was published. The Mediterranean countries have lower mortality from CVD than a continental countries which is explained by lifestyle paterrns and dietary habits in Mediterranean countries in comparison with other regions of Europe 7, [19] [20] [21] [22] [23] . The Mediterranean diet was associated with a significant reduction of cardiovascular incidence and mortality 7, 24 . The changes of fat consumption, decline intake of saturated fat and increase intake of polyunsaturated fat, have explaned changes related to the decline in IHD mortality within many European countries respectively replacement of saturated with monounsaturated lipids is associated with a considerable reduction in coronary heart disease risk [25] [26] [27] .
Higher prevalence of smoking and higher prevalence of unhealthy dietary habits, observed among male population in both regions, may be responsible for mortality differences between genders in both regions (all mortality rates were higher in men than in women). The results of few cohort studies have shown that the differences in total CVD and IHD mortality can be explained by high prevalence of smokers combination with high saturated fat intake and low intake of antioxidants 28, 29 .
Hypertension, as the cardiovascular risk factor, can results in myocardial infarction, stroke, congestive heart failure, and finally sudden cardiac deaths 11 . However, the results from CAHS showed the higher prevalence of arterial hypertension in male population in Dalmatia compared with Slavonia, the mortality rates from IHD and cerebrovascular diseases, observed in this study, were lower in Dalmatia. This results can be explained by the higher prevalence of arterial hypertension with presence of additional risk factors, which is in accordance with previous research results [30] [31] [32] . Among persons with hypertension, the coronary events are attributable to the presence of two and more additional risk factors 30 . CVD mortality rates increased in hypertensive men in the presence of additional risk factors; a 5-fold increase in the group with 1 to 2 additional risk factors and a 15-fold increase in the group with more than two additional risk factors 31 . On the other hand, only 14% of coronary events in hypertensive men and 5% of coronary events in hypertensive women occurred in the absence of additional risk factors 30 . Additionally, among hypertensive men and women, the higher prevalence persons who consume fruit and vegetable everyday was recorded in Dalmatia in both gender. These healthy habits among population in Dalmatia could bi explanation for the differences between mortality rates from CVD, especially from IHD mortality, in these two regions. The basic components of the Mediterranean diet, fruit, vegetables and olive oil, are mainly responsible for the apparent protection against hypertension 7,33 . The recent meta-analysis of published cohort prospective studies, that investigated the efffects of adherence to the Mediterranean diet on health status, showed that the Mediterranean diet was associated with a significant reduction of cardiovascular incidence and mortality 5, 7, 23, 24, 34 . There are several mechanisms by which these protective effects may be mediated, involving antioxidants and other micronutrients, such as flavonoids, carotenoids, vitamin C and folic acid, as well as dietary fibre 7, 33, 34 .
Based on currently available research data, one possible explanation for observed cardiovascular mortality differences between Dalmatia and Slavonia could be effects of war (1991) (1992) (1993) (1994) (1995) and postwar stress on acute and chronic IHD 35 .
Changes in trend may also be due to changes in diagnosis and treatment methods, in recording of disease, or to combination of these factors. Unfortunately, the comprehensive system for cardiovascular disease prevention and interventions does not exist 36 . The implementation of the specific program (check-ups) for the population over 50 years for cardiovascular disease risks does not function according expectation 37 . The Finish results of the comprehensive strategy, that actively promotes primary and secondary prevention programs, showed that the coronary heart disease mortality rates declined by 63%, and accordingly risk factors reduction explained 53-72% of the mortality reduction and improved treatments approximately 23%
38 . An analysis of the decline in IHD mortality in the USA showed that 63% of the decline in the ten-years period could be ascribed to lowering of risk factors (primary and secondary prevention) and 31% to medical interventions 39 . A similar analysis, conducted in the UK, suggested that about 60% of the fall in CHD mortality registered in the past two decades can be attributed to declines in major risk factors and 40% to medical treatment 40 . These facts provide a valuable argument for health policy and strategic planning for improvement cardiovascular health of population.
In conclusion, our analysis shows the cardiovascular mortality differences for the population aged 0-64 between two Croatian regions, continental Slavonia and coastal Dalmatia, with the lower all mortality rates in Dalmatia in both genders. These results suggest that Dalmatia has a more protecitve factors despite high prevalence of some risky life behaviour. The total risk of developing CVD and the high rates from premature deaths from CVD are determined by the combined effect of cardiovascular risk factors, which commonly coexist and act multiplicatively. Anyway, the health of population is seriously disturbed in both regions and it's required emergent, system approach and comprehensive intervention at the primary, secondary and tertiary level of health care as much as at the level of multisectorial coordination. Promoting healthy lifestyles to improve cardiovascular health and to reduce the premature mortality from cardiovascular diseases requires a multisectoral approach involving the various relevant sectors in societies. The national and regional public health intervention model need to be based on the already known cost-effective prevention strategies, and already available scientific and economic information, evidence and research for guiding policy decisions.
